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Introduction
Comparison of fatal occupational in-

jury rates is difficult, largely because of
differences in definitions and methods for
estimating the numerators and denomina-
tors of these rates. The discrepancies be-
tween some of the rates reported for the
United States suggest that case ascertain-
ment remains an important limitation in
our understanding of fatal occupational in-
juries. The National Safety Council, the
Bureau of Labor Statistics, Bell et al., and
Baker et al. reported, respectively, annual
crude rates of 13, 7, and 9.1 (1980) and 7
(1978) per 100 000.1-4

The objective of this study was to
estimate the death rates from occupational
injuries in the Province of Quebec for the
period 1981 through 1988 by sex, age, and
industrial sector.

Methods

Numerators
In Quebec, any person who hires an-

other to do a job for a salary or other form
of benefit must register with the Quebec
Worker's Compensation Board to insure
the employee in case of occupational in-
jury or disease. Most employees in Que-
bec, with the exception of employees un-
der federal administration, military
personnel, and most of the self-employed,
are covered under this scheme. For use as
the numerator of death rates in this study,
we counted all cases in which compensa-
tion was paid to the relatives of a worker,
aged 15 years or older, who died from un-
intentional or intentional injuries (except
suicide) sustained while working or at the
work site from January 1, 1981, through
December 31, 1988.

Reporting to the Quebec Worker's
Compensation Board protects the em-

ployer against lawsuits in the compensa-
tion system. Fatal injuries were deter-
mined by the Board to be occupational if
the victim was pursuing a gainful activity
at the time of the event or the injuries were
inflicted on the employer's premises (in-
cluding parking lots). Deaths from occu-
pational diseases and exertional heart at-
tacks, which are sometimes coded as
occupational injuries by the Board, were
excluded from this study.

Denominators

The annual average labor force esti-
mates of Statistics Canada for Quebec,
1981 through 1988, were used as denom-
inators.5 These averages were based on
monthly interview surveys of families ran-
domly selected to be representative of the
population ofQuebec (response rates over
95%). Excluded from these estimates
were persons younger than 15 years of
age, full-time military personnel, most in-
habitants of Indian reserves, and institu-
tionalized persons. Statistics Canada pro-
vided estimates of the sampling error in
the form of standard deviations for the
number of employed persons by age, sex,
and industrial sector. In this study, we
used data on industrial sector only for 1984
and following years, because the classifi-
cation system used before 1984 was not
compatible with the current one.
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Statistical Analysis
Death rates were computed for each

year from 1981 through 1988 by age and
sex, and from 1984 through 1988 by indus-
trial sector. Age and sex standardization of
the rateswas performed with the 1981 pop-
ulation structure as the reference.6 The
adjusted rates were almost identical to the
crude rates; therefore, the unadjusted rates
are presented throughout this report. Years
of potential life lost were computed for
each deathby calculating the difference be-
tween the age at death and 65.7

Measure ofError
Confidence intervals (95%) were

computed for each rate, basedon the Pois-
son distribution and taking into account
the sampling error ofthe denominator pro-

videdby Statistics Canada.5 To account in
part for the exclusion ofthe self-employed
from the compensation system data (nu-
merator), compensation coverages had
been previously calculated by age, sex,
and industrial sector from a combination
of compensation ifies and coroner's death
certificates for the years 1987 and 1988.8 It
was estimated that the compensation cov-
erage of fatal occupational injuries was
83% for men and 100% for women. Com-
pensation coverages are reported through-
out this paper for greater accuracy in in-
terpreting the rates.

Results
From 1981 through 1988, the Board

compensated 1227 fatal injuries. Rates

among men (96% of the total) declined
from 1981 (12.7 per 100 000; 95% confi-
dence interval [CI] = 11.1, 14.6) to 1984
(8.2 per 100 000; 95% CI = 6.9, 9.8) and
remained stable thereafter. Because com-
pensated cases represented roughly83% of
the true number of deaths among men, the
rateswouldactuallybecloserto 15.3 (1981)
and 9.9 (1984) per 100 000.8 Among
women, rates ranged from 0.2 to 0.8 per
100 000; 53% of the fatal injuries were re-
lated to motor vehicle crashes. Although
they represented only 4% (n = 47) of all
fatal injuries, women were victims of 14%
ofthe fatalviolent acts that occurred during
the period studied.

Motor vehicle crashes accounted for
25% (n = 54) of all occupational injury
deaths in 1981, increasing to 36% in 1984
(n = 49) and 1985 (n = 52) and dropping
thereafter to a low of21% (n = 30) in 1988.
Two causes of fatal injuries showed reg-
ular increases in proportion between 1981
and 1988: falls to a lower level (an increase
from 8% to 15%) and electrocutions (an
increase from 4% to 6%) (chi-square;
p < 0.01).

Fatal occupational injury rates in-
creased with age, reaching 11.4 per
100 000 in the group aged 55 years and
older (Table 1). The lower compensation
coverage in that age group (66%) would
bring the rate to 17.3 per 100 000. It was
also these workers who showed the most
dramatic drop (53%) in rates between 1981
(15.6 per 100 000) and 1988 (7.4 per
100 000). Fatal injuries in the older age
group were associated in higher propor-
tions with "being struck by" objects
(27%) and with falls (17%). The 35-
through 44-year-olds had the highest pro-
portion of motor vehicle crash-related fa-
talities (38%). In terms ofyears ofproduc-
tive life lost, the 25- through 34-year-old
age group came first, with a total of 11 337,
followed by the 35- through 44-year-old
group (6847) and the group aged 20
through 24 years (5481).

The only industrial sector that
showed a regular increase in fatal injury
rates, and also the one with the highest
rates, was the primary sector (fishing,
mining, and forestry) (Table 2). The rates
in this sector peaked in 1987 at 67.6 per
100 000, nearly a fourfold increase over
1984 rates. This increasewas explained by
an increase in fatal injuries in the forestry
industry, in which the number of deaths
rose from 8 in 1984 to 25 in 1987 and 19 in
1988.

The construction sector, on the other
hand, showed a steady 43% decrease be-
tween the years 1984 and 1988. It had the
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highest number of deaths (119, or 18% of
the total from 1984 through 1988) and the
largest proportions of deaths from falls
(30%) and electrocutions (10%). Trans-
portation, communications, and public
utilities were second for number of deaths
(113 deaths, or 17% of the total from 1984
through 1988), almost half ofwhich (46%)
were related to motor vehicle crashes.
Considering the low compensation cover-
age in this sector (77%), this sector would
account for the largest number of deaths,
and rates would be closer to 16.2 (1984)
and 18.8 (1987) per 100 000.

Agricultural death rates were low,
but because of the low compensation cov-
erage (46%), the true rates would be twice
those shown in Table 2.

Discussion
Information on cases of occupational

fatal injuries is often incomplete in the
United States, where differences of up to
300% have been found in rates reportedby
different sources of information.9 Death
certificates have been the information
source of choice because more deaths
could be identified from death certificates
than from surveys or inspection reports.10
The Quebec Worker's Compensation
Board information system on fatal occu-
pational injuries was found to provide
more accurate information than death cer-
tificates in Quebec except for older work-
ers and those in transportation and agri-
culture, where compensation coverages
were found to be low.8

The specification of sex when re-
porting fatal occupational injuty rates is a
point that deserves special attention. Be-
cause men accounted for 96% of all fatal
injuries but for only 60% of the work
force in Quebec, the rates for both sexes
combined underestimate the real situa-
tion formen almost by half. For example,
our men's rate for the year 1988 was 8.1
per 100 000, but the rate for both sexes
combined was only 4.8 per 100 000. The
National Safety Council's work-related
accidental death rates did not mention
sex, so it is assumed that both sexes were
combined in the Council's estimations by
year and industry.1 For any comparison
with these rates to be fair, one must mul-
tiply the denominator of the rate by the
proportion of men in the working popu-
lation. If the proportion ofmen in the US
work force is 60%, as it is in Quebec, the
1988 death rate for men in the United
States would be not 9 per 100 000, the
rate reported by the National Security
Council, but 15 per 100 000, which is al-

most twice as high as the rate of 8.1 we
found for men in Quebec.

In two different studies, homicides
accounted for53%11 and 39%3 ofwomen's
fatal occupational injuries. These propor-
tions are difficult to compare with ours
(17%) because our data included only 47
deaths among women. Nevertheless,
there is enough consistency to justify spe-
cific prevention programs aimed at pro-
tecting women who are in direct contact
with the public.

In the 8 years prior to 1981, a 35%
decrease in death rates from occupational
injuries was reported for Quebec.12 The
secular downward evolution could be par-
tially explained by the gradual introduc-
tion of safer working conditions and prac-
tices. However, this pattern was not
sustained through the 1980swith rates that
remained stable after 1983. After 1983, for
instance, the 50% reduction in fatal injury
rates in the construction sector was coun-
terbalanced by a threefold increase in the
primary sector. The large contribution of
forestry to this increase was similar to
what was reported in British Columbia.13

The rising proportion of motor vehi-
cle crashes as occupational fatalities is a
concern that Baker et al.4 pointed out
more than 10 years ago when they urged
the need for preventive measures ad-
dressed to professional drivers. Little has
been achieved in Quebec to improve the
situation. The rate of truck crashes (of
trucksweighingmore than 4.5 metric tons)
causing any type of injuries increased
from 18.0 per 1000 vehicles in 1982 to 22.8
in 1986, and for each death of a truck oc-
cupant, 4.6 additional deaths occurred
among nonoccupants.14 The increasing
weight and length and number of trailers
pulled have been implicated as factors in-
fluencing crash involvement.15 Three sec-
tors accounted for 62% of all fatal motor
vehicle crashes: transportation, wholesale
and retail, and services. Energetic action
must be taken to address this No. 1 occu-
pational cause of death.

Another important finding was the
higher fatal injury rates among workers
aged 55 and older. The pattern was more
pronounced than that reported by Baker
et al.4 Falls caused more deaths among
these workers than in any other age group,
and the proportion of deaths due to falls
increased between the years 1981 and
1988. Factors that influence older per-
sons' stability and balance, including an-
tihypertensive and antihypoglycemic
drugs, could be of importance in the
workplace. Such a hypothesis deserves
further attention.

Between 1981 and 1988, 19 fatal in-
juries were compensated in the farming
sector. The compensation coverage rate
of only 15% would bring the actual num-
ber of deaths to around 146, second only
to motor transport operation (for which
there were 202 compensated, or 264 esti-
mated, deaths). Our rates for agriculture
cannot be compared directly with those
reported in the United States, where fish-
ing and forestry are included in the agri-
cultural sector. In addition, gross errors in
estimating the number of deaths in agri-
culture have been reported.16"17

In Quebec, as in the United States,
half of the fatal injuries in farming were
related to farm tractors.4,15 Goodman et
al. estimated the annual tractor-related fa-
tality rate for males to be 23.6 per 100 000
male farm residents in the state of Georgia
for the years 1971 through 1981.18 This
figure is almost as high as our highest es-
timation of the death rate in the agricul-
tural sector (28.7 per 100 000). The appli-
cation of rollover protection structures in
farm tractors has been examined by
Kelsey et al.19 and Karlson et al.20 This
hazard has remained largely unrecognized
in Quebec because of an insufficiency of
data outside the compensation statistics.
The public health authorities must be
alerted to the seriousness of the situation
so that they can formulate new priorities
for the agricultural sector. El
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